Introduction.
Let A and B be linear operators generating semigroups exp(tA) and exp(tB) in a Hilbert space. Then under suitable conditions,
txp(t(A + B)) = lim (exp((t/n)A) exp((t/n)B))
n .
n-*co
This is the Trotter [6] product formula. Though it is a theorem in perturbation theory, it is related to the Feynman path integral representation of solutions of partial differential equations and provides the best mathematical realization of this idea presently known.
Feynman [l] considered the Schrödinger equation of quantum mechanics: i(du(t)/dt) = -(l/2m)Au(t) + Vu(t)
for u(t) in L 2 (R*) t fr> r each /, and with initial condition u(0) =u. Here A is the Laplace operator, and F is a real valued function on R*. The solution when V=0 is
If we take A = (i/2m)A and B= -iV, then as Nelson [4] observed, the Trotter formula gives
where x n = x, as a representation of the solution of the full Schrödinger equation.
This is formally an integral over the space of all paths #(r), Ogr 5>/, in R* such that x(t) ==x of
which was Feynman's solution.
Here we state a version of the product formula for semigroups in Hilbert space. We consider a certain class of perturbations B of A so singular that the sum A+B need not be densely defined when A and B are regarded as acting in the original Hilbert space. The formula is proved for abstract parabolic equations, and continuity in the mass parameter m gives a definition of Feynman integral for the Schrö-dinger equation. Complete proofs of these results will appear elsewhere.
2. Perturbations of semibounded operators. Some constructions previously applied to partial differential equations by Lions [3] and Nelson [5] will be reviewed in this section.
If K is a Hilbert space, the (conjugate) dual space K* is the Hilbert space of continuous antilinear functionals on K. We write (v, u) for the value of v in K* on u in K.
An operator A is a linear transformation from a linear subspace ((--iî+X)tt,tt) . 
If an operator
A Q generates a contraction semigroup exp tAo on H f then for u in D
EXAMPLE. Let H=L 2 (R Z ).

If F is a finite sum of real functions in various L p spaces, 2SPS °°, then -{\/2m)A+V is defined on D(A) and is self-adjoint in H (T. Kato [2]). Thus (i/2m)A-iV is the infinitesimal generator of a unitary group on H.
Since D(A) consists of continuous functions, if V is not in L 2 near some point, then in general -~(l/2m)A+V is not self-adjoint in H. However, a perturbation theory based on the ideas of this section may sometimes be used to associate a self-adjoint operator in H with these operators, which may be regarded as their sum.
Thus A is of type the negative real axis; so Proposition 1 applies. The proof of the first part of the result is immediate and illustrates the perturbation theory based on the ideas of the previous section. For since A and Ê are dissipative, C = Â + ÊÇELiH 1 , H~l) is also. In addition,
and the last term, as is stated in Proposition 1, dominates a positive multiple of ||i*||î. Thus the hypotheses of Proposition 2 are satisfied, and Â + Ê has a restriction to H which generates a contraction semigroup. THEOREM 
